surfaces which are dominated by electronic states from Fe (14). Although it has been observed in LaFeAsO that the anomaly at T S ∼ 150 K is associated with a structural transition and the SDW transition occurs at a lower T N ∼ 137 K (15), the juxtaposition of antiferromagnetism and superconductivity is strikingly similar to that for the cuprate superconductors and has promoted theoretical scenarios which emphasize the parallel. Here we report in NdFeAsO the absence of the SDW antiferromagnetic order of the type discovered in LaFeAsO, despite of the same occurrence of the structural transition at ∼150 K. Magnetic transition was only observed below 2 K in a combined Nd and Fe antiferromagnetic order. Therefore, the parallel between the new iron based superconductors and the cuprates may be overemphasized.
The surprising discovery of high T C superconductivity in cuprates two decades ago has shifted attention to laminar magnetic materials for new high T C superconductors. New superconductors have been discovered since then in layered ruthenate (16) and triangular materials (17, 18, 19). While these discoveries broke new ground for physics, their T C 's are not high. The recent discovery of high T C superconductors in the quaternary Fe oxypnictides LnFeAsO 1−x F x has tremendously revitalized the field, and the question naturally arises as to how the new family of iron-based superconductors compare to the cuprates. Parent compounds of the new superconductors share a similar electronic structure with all five d-orbitals contributing to a low density of states at the Fermi level (20, 14, 21, 22, 23, 13, 24) . This contrasts with cuprates in which parent compounds are Mott insulators with well defined local magnetic moments (25) . On the other hand, the electron and hole doping phase diagram of the Fe oxypnictide systems (1, 11, 12, 7) is remarkably similar to that of the cuprates, for which the high-T C superconductivity occurs when the antiferromagnetic order of the parent compounds is suppressed by doping. This similarity has inspired a flurry of theoretical works. So far, the magnetic structure has been determined only for LaFeAsO in a system without magnetic rareearth element (15). Thus, it is instrumental to establish whether or not this is a general feature of the LnFeAsO 1−x F x systems.
The NdFeAsO 1−x F x system is the first one to have T C ≥ 50 K (4) and now shares the honor with the Ln=Pr, Sm, and Gd compounds (6, 7, 8, 10) . In this study, we choose NdFeAsO to represent the non-superconducting members of the system, and NdFeAsO 0.80 F 0.20 the superconducting ones. Polycrystalline samples of 2.6 g NdFeAsO and 7.6 g NdFeAsO 0.80 F 0.20 were synthesized using solid state reaction. We measured resistivity of both samples using the standard four-probe method from pieces from the same batch of samples synthesized for neutron diffraction experiments. The NdFeAsO sample shows a strong anomaly at T S ∼ 150 K (Figure 1) , slightly higher than previously reported value of ∼145 K (12), which testifies for good sample stoichiometry since T S is known to decrease with doping (12) . The superconducting transition temperature of the NdFeAsO 0.80 F 0.20 sample is T C ≈ 50 K.
Like in LaFeAsO, the resistivity anomaly is associated with a structure transition at T S .
Powder diffraction spectra of NdFeAsO measured at 175 and 4 K with neutrons of wavelength λ = 2.079Å, using the high resolution powder diffractometer BT1 at the NIST Center for Neutron Research (NCNR), are shown in Fig. 2 (a) and (b) together with the refined profiles using the GSAS program (26) . The high temperature structure is well described by the tetragonal ZrCuSiAs structure and the structure parameters at 175 K using space group P 4/nmm are listed in Table 2 . Only small amounts of impurity phases, 1.5% of Fe and less than 1% of other impurities, were present in our NdFeAsO sample. The occupancy of all sites are within one standard deviation of the NdFeAsO sample stoichiometry, therefore, the final refinement was performed with the fixed stoichiometric occupancy. Below T S , NdOFeAs experiences an orthorhombic distortion. The low temperature structure is well accounted for by the space group Cmma and the refinement at 4 K is shown in Fig. 2(b) .
The orthorhombic distortion doubles the unit cell, which is approximately ( To establish the relation between the structural transition and the resistivity anomaly for NdOFeAs, the intensity at the peak position of (220) T was measured as a function of temperature. As shown in Fig. 1 , it is obvious that the anomaly in resistivity is caused by the structural phase transition at T S ≈ 150 K, like previously discovered in LaFeAsO
There is no structural transition in our superconducting sample NdFeAsO 0.80 F 0.20 . The tetragonal ZrCuSiAs structure well describes observed powder diffraction spectra down to 1.5 K. Fig. 2(c) shows the spectrum at 1.5 K together with the refined profile. Only small amounts of impurity phases, 1.5% of Fe and 4.4% of NdAs, were present in the sample. Refined structure parameters at 1.5 are listed in Table 3 . The lattice of the NdFeAsO 1−x F x system is more compacted than that of the LaFeAsO 1−x F x system (15, 27), and the T C of the former is higher than T C of the latter. However, the structural transition temperature T S of the two systems remains the same.
Despite of the similarity of structural transition in NdFeAsO and LaFeAsO, we did not observed the SDW order of the type observed in LaFeAsO with the magnetic wavevector cannot account for the magnetic diffraction pattern in Fig. 3 . We solved the magnetic order using a combined Nd and Fe antiferromagnetic structure as shown in Fig. 5 . The resulting crystalline and magnetic refinement is shown in Fig. 3 and the structure and magnetic parameters at 0.3 K are listed in Table 1 . The high resolution powder diffraction spectrum in Fig. 3 does not allow discriminating between the small difference in the a and b for magnetic peaks at low angles. Thus, the M X listed in Table 1 
